p53 activates the mitochondrial death pathway and apoptosis of ventricular myocytes independent of de novo gene transcription.
The tumor suppressor p53 is known to regulate gene transcription and apoptosis in mammalian cells. In the present study we ascertain whether these events are mutually dependent and obligatorily linked for induction of apoptosis of ventricular myocytes. Adenovirus mediated gene delivery of wild p53 (p53WT) or a mutant form of p53 (p53MT) defective for gene transcription to ventricular myocytes was confirmed by Western blot analysis. A significant increase in the p53 dependent genes Bax and MDM2 was observed with p53WT but not p53MT. Nuclear DNA visualized by agarose gel electrophoresis revealed nucleosomal DNA laddering in the presence of either p53 protein. Apoptosis was substantiated by Hoechst 33258 nuclear staining. Perturbations to mitochondria consistent with the mitochondrial death pathway, including loss of mitochondrial transmembrane potential Delta(psi)m and cytochrome c release were observed with p53WT and p53MT. An increase in caspase 3-like activity was noted with either p53WT or p53MT protein that was suppressed by the caspase 3 inhibitor Ac-DEVD-CHO. To our knowledge the experiments described here provide the first indication that p53 activates the mitochondrial death pathway and provokes apoptosis of ventricular myocytes independent of DNA binding and de novo gene activation.